INTRODUCTION
As it is very rich food in terms of basic nutrients (proteins, lipids, carbohydrates, minerals, vitamins) , camel milk is of interest for both young camel and human consumer. Especially, its relatively high amounts of vitamin C compared to other mammals' milk (Farah, 1993) should be mentioned. There is indeed an average of 3 to 10 times more vitamin C in camel milk than in cow's milk (Farah et al., 1992; Elkhidir, 2002; Konuspayeva et al., 2011) . It therefore represents a source in this vitamin that is not biosynthesizable by humans and large animals (Farah et al., 1992; Latham, 2001; Konuspayeva, 2007) . In recent decades, the Algerian consumers increased interest in camel milk because it perfectly meets the nutritional and expected "therapeutic" requirements. The dromedary can valorize the meager resources of the Saharan grassland into milk proteins. Structural and functional characteristics of camel milk attracted the attention of many researchers all around the world. Some authors have reported variability in the composition of camel milk, originating mainly from animals feeding (Khan and Iqbal, 2001; Sanz Sampelayoa et al., 2007; Konuspayeva et al., 2009; Musaad et al., 2013 . At the same time, the traditional system based on natural grazing is declining, and tending to be progressively replaced by a more modern system based on intensive feeding of cultivated fodder in order to increase dairy production. The present paper is focused on one question: Does camel feeding influence some characteristics to which camel milk owes its properties, namely relatively high vitamin C content, small size of fat globules and quality of fatty acids ? belonging to the "Sahraoui" population bred under an extensive system in the region of Ouargla (South-East of Algeria). (Chebrok) . Moreover, other samples taken from dromedary females belonging to the same population bred in semistabling (semi-intensive) system in the same region were collected. The animals' feed consisted of alfalfa, barley, wheat bran, and Cornulaca aucheri (hadd). Each milk sample represented a small mixture issued from four camels ( Table 1 ). The number of samples depended on the availability of milk. Milk samples were transported to the laboratory in a cooler containing ice pack.
Determination of the physicochemical and biochemical parameters of camel milk pH was measured at room temperature (20°C) (IDF115A: 1989). Titratable acidity was determined by the titrimetry expressed in Dornic Degree (°D) (IDF 81: 1981) . Density was determined by a lactodensimeter at 20°C. Total dry extract was calculated by drying the sample in the oven at 105 ± 2°C for 3 hours (IDF 21B 1987) . Fat-free dry matter content was quantified by drying (IDF 22B, 1987) . Ash content determination was achieved by incinerating the milk dry matter at 525°C ± 25°C for 4 hours (AFNOR 1989 NF V 04-208) . Total protein content was measured by the method of Lowry et al., (1951) . The vitamin C content was calculated by titrimetry. Fat was determined by the acid-butyrometric method (AFNOR, 1990 NF-V-04-210) ( Table 1 ). The determination of the fatty acid profiles of the samples was carried out by GC/MS (Gas chromatography-mass spectrometry) analyzed at INRAP (National Institute of Research and Physico-chemical analysis) Tunisia, using an Agilent 6890 gas chromatograph coupled to an Agilent 5975B mass selective detector with electron impact ionization (70 eV) and an Agilent Chemstation software (Agilent Technologies, Palo Alto, USA). Finally, the size of fat globules was determined after staining membrane lipids of the milk fat globules by the Sudan black to (1g/100 ml of ethanol at 70°) and visualization under optical microscope (x400). All the analyzes were done in triplicate.
Statistical analysis
To test the difference between the two camel farming systems, an analysis of variance (simple ANOVA) was applied, with milk component as explained variables. All statistical analyses were assessed using, the software R Core Team (2013, 3.3.0) .
RESULTS AND DISCUSSION
Overall, regarding physicochemical and biochemical characteristics of milk samples, no significant differences (p>0.05) were recorded for milk pH, density, Dornic acidity, total dry extract content, fat-free dry matter content, ash, fat content and total protein content between the two types of farming systems (Table 2) . However, a significant difference (p≤0.05) was observed for vitamin C content with higher values in milk from extensive compared to the semiintensive system (Table 3 ). The size of fat globules was similar in both systems. Even though, a more noticeable separation or dispersion of small size fat globules milk was revealed in extensive system samples (photos 1 and 2) (with lower distribution frequency in the extensive system samples). The fatty acid profiles (Table 4) were analogous between the two systems, essentially the absence of short chain saturated fatty acids (C 4 to C 10 ) and the presence of medium to long chain fatty acids. However, we note some differences, particularly the presence of lauric acid C 12 : 0 and fatty acids with 2n+1 carbon atoms, namely C 15 : 0 and C 17 : 0 , in milk lipids of samples issued from camels exclusively fed with plants in the Saharan grasslands.
Camel milk pH values, as well as Dornic acidity, in the two breeding systems were within the range of values reported by many authors who have worked on camel milk in different regions of the world (Mehaia, 1994; Kamoun, 1995; Siboukeur, 2007; Konuspayeva, 2007; Sboui et al., 2009; Mint Meiloud et al., 2011) . According to Gorban and Izzeldin (1997) , these parameters may be affected by feeding and water availability, which does not appear to be the case in the present study. In fact, the acidity of milk is depending more on the quality of storage than on the feeding status of the animals. Thus, the conditions of collection and storage in our study were quite similar in both systems. The values of density in the two systems were comparable to those obtained by Farah, (1993); Kamoun, (1995); Konuspayeva, (2007); Siboukeur (2007) , Sboui et al. (2009) and Mint Meiloud et al., (2011) . This parameter, linked to the dry matter content of the milk is strongly dependent on the watering frequency (Siboukeur, 2007) rather than on the feeding system. The total dry matter content of the analysed samples was comparable to those found by several authors (El-Agamy, 1983; AbuLehia, 1987; Ellouze and Kamoun 1989; Kamoun, 1995; Karue, 1998; Konuspayeva, 2007; Siboukeur, 2007; Sboui et al., 2009 ). Ramet (1994) indicated that one of the main characteristics of camel milk was indeed its reduced dry matter content compared to that of other species. Only the lactation stage has been reported in the literature as a variation factor in the dry matter content (Bengoumi et al., 1994) . Ash content fluctuated within the range of reported values by numerous authors worldwide (Wangoh et al., 1998; Attia et al., 2001; Siboukeur, 2007 and Sboui et al., 2009) . It decreases in the case of water deprivation (Yagil, 1985) and varies according to the lactation stage (Farah, 1993; Musaad et al., 2013) . All these references consolidated the absence of significant differences between milk samples from camels bred differently. Total protein content was about the range reported by the authors (Mohamed et al., 1989; Kamoun, 1995 and Sboui et al., 2009) . It varies according to lactation stages (Abu-Lehia, 1987; El-Hatmi et al., 2007; Musaad et al., 2013) and under the dependence of genetic factors. This may explain the fact that we did not revealed significant differences in the present study. The fat content observed in this study was in the same interval cited by Mohamed et al. (1989) ; Kamoun (1995) and Sboui et al., (2009) . This parameter may vary with the lactation stage and species . At our knowledge, no work reported the effect of feeding system on the amount of fat in camel milk although a recent study was done to assess the effect of olive cake on fatty acid profile and fat content in camel milk .It is known that the fat of the forage grazed by the animal conditioned the quality of the milk fat and hence its fatty acids profile (Palmquist et al., 1993; Gorban and Izzeldin 2001; Sanz Sampelayoa et al., 2007) . The size of fat globules in our milk samples was comparable to that reported by Attia et al. (2000) . These fat globules were in the form of small droplets separated by a continuous dispersing phase in the aqueous phase of milk, but with a low frequency of distribution of the fat globules in the milk from extensive farming system. This property leads to a better stability of the fat emulsion in the camel milk. This state brings camel milk closer to human milk, allowing more efficient hydrolysis by cleavage enzymes in the intestinal tract (Karray et al., 2005) and makes fat digestion of this milk relatively easier. However, this organization raises a problem regarding butter processing ability. Compared to the milk obtained from extensive farming system, a relatively high frequency of distribution of fat globules noted with the milk from semi-intensive farming system would probably be due to the feed received by camels in semi-stabling. Regarding the fatty acid profile, the absence of short chain fatty acids (C4 to C10) was noted, which could be explained by a rapid metabolism in the tissues before their secretion in milk (Gorban and Izzeldin, 2001) . Concerning the presence of medium-chain (C12-C14) and long-chain fatty acids, it is likely that their synthesis is carried out in the mammary glands (Karray et al., 2005 ) from exogenous inputs (grassland plants) (Palmquist et al., 1993; Gorban and Izzeldin, 2001; Sanz Sampelayoa et al., 2007) , from pre-existent fatty acids elongation or from both. The presence of lauric acid (C12:0) in the milk from extensive system compared to the milk from semi-intensive one would have originated from plants grazed by camels. This experimental observation appeared to be valid for fatty acids 2n+1 carbon atoms (C15:0, C17:0) detected only in the samples collected in the extensive system.
The vitamin C content of the collected samples was higher than that reported by Farah et al. (1992) and Siboukeur (2007) , respectively, 37.4 mg/l and 46 mg/l for the same breeding system, while Sawaya et al. (1984) and Mehaia (1994) outlined clearly lower proportions (respectively, 24 mg/l and 24.9 mg/l). Furthermore, Konuspayeva et al. (2007) reported a clearly higher value of 146 ± 93 mg/l for the same breeding system with quite higher value in Bactrian camel compared to dromedary camel (Faye et al., 2008) . The transition from extensive to semi-intensive system negatively affected this particularity of the camel milk. Thus, despite the poor feeding, the camel under extensive system produced richer milk in vitamin C and some fatty acids. In other words, it seems that feeding under semi-intensive system attenuates the nutritional value of dromedary milk for the benefit of populations relatively deprived from significant intake of fresh fruits and vegetables.
CONCLUSION
Feeding system would not affect pH, density, Dornic acidity, total dry extract, fat-free dry matter content, ash content, total protein content and fat content of camel milk. However, natural grazing in desert contributed to a lower distribution frequency of fat globules in milk, although their size was comparable to milk collected in semi-intensive farm. Desert grazing was linked also to the presence of specific fatty acids and higher concentration of vitamin C in milk. Finally, the results suggested that feed would have negative consequences on some characteristics of camel milk, responsible for the expected dietetic property of camel milk properties. 
